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A stream bank crumbles- -a cancerous
condition prevalent in many water-
sheds in the Western States.

Accelerated bank cutting--around a
vashed-out log diversion dam--in a

western stream means sedimentation
problems for the lover watershed.
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THE RIO PUERCO PROJECT

NEW MEXICO

The Rio Puerco project embraces the entire Rio Puerco drainage of New

Mexico located west of Albuquerque and north of Highway 66. Land

administered by BLM—approximately 1 million acres--lies generally in

the northern portion of the project area, with some acreage scattered

throughout the southern half. Other lands—400,000 and 850,000 acres

respectively—are administered by the Bureau of Indian Affairs and the

Forest Service. Patented private .and State lands total 1,490,000

acres.

Project Authorization

This project is authorized under the Taylor Grazing Act of June 28, 1934

(48 Stat. 1269); the Soil Conservation and Domestic Allotment Act of

April 27, 1935 (49 Stat. 163), as amended by Government Reorganization

Plan No. 4 effective June 30, 1940 (54 ctat. 1234); and the Halogeton

Glomeratus Act of July 14, 1952 (66 Stat. 597).

Funds for the initial year of the project are made available by the

Department of the Interior and Related Agencies Appropriations Act of

August 9> 1962 (76 Stat. 335)- The seven-year project has been approved

by the Secretary of the Interior.
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Elevation and Climate

The elevation of the project area is between 6,000 - 10,000 feet. The

climate is semiarid; the annual precipitation averages approximately

10 inches. Sixty percent of this precipitation occurs between June

and September—usually in one to five localized "cloud bursts". The

growing season is long enough to allow irrigation farming. Range

grasses grow well.

Massive Soil Erosion

The Rio Puerco watershed is afflicted with one of the most spectacular

soil erosion conditions in the United States. The watershed is one of

the major tributaries of the Rio Grande, embracing approximately a

third of the drainage that lies in New Mexico above the Elephant Butte

Reservoir which supplies irrigation water to the Elephant Butte

Irrigation District. The Rio Puerco drainage supplies one-sixteenth

of the waters of the Rio Grande, yet it is the source of over half

(56$) of the sediment that obstructs the main Rio Grande channel. Many

of the earth canyons of the Rio Puerco have occurred during the past

100 years. Drainages frequently are trenched to the divide and much

of the range land has eroded away. More than 500,000 acre feet of

soil have been scooped out of the valley fills, and scalped from the

topsoils of surrounding uplands to create havoc locally and downstream.



A gully within a gully near

Guadalupe, New Mexico.

Overuse by cattle and sheep has destroyed
the native grass ground cover. This area
can be productive again.
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» Land Use

Project area lands have a long history of agricultural use. Indians

irrigated the benches of the Rio Puerco drainage for almost 900 years.

By 1890 extensive irrigation farming was carried on in the valley.

This has practically been abandoned. Six villages have ceased to

exist. The valley swales, once farmed and grazed, are now gone.

Less than five percent of the project area is currently devoted to the

production of irrigated crops. Most of the lands are now used for the

grazing of livestock. The project area is used by 492 livestock

operators

,
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THE PRESENT SITUATION

The Rio Puerco watershed is probably more seriously deteriorated than any

other formerly productive land in the nation.

Increasing Sedimentation

Sediment accumulating in the Elephant Butte Reservoir from the'- date of

its construction (1916) to 19^7 has been measured at an average rate of

approximately 15,000 acre feet per year. Prior to the invasion of

phreatophytes in the 20,000 acre delta area which has formed immediately

north of the high water line of the lake, sediment accululation occured

at a considerably higher rate. Sediment action alone, if uninhibited

by measures of control in the upper watersheds, will materially shorten

the useful life of the reservoir.

Sediment is the principal enemy of the irrigationist . Sedimentation in

this watershed reflects an intolerable rate of watershed destruction and

a corresponding loss of basic productive capacity.

The continuing need for production of food and fiber demands that the sedi-

ment problem be attacked concurrently with and, in a manner that is as

effective as, the management of water itself. The problem of reversing the

downward cycle of a watershed is &b inseparably involved with the matter of

too much sediment as it is with the matter of too little water. At the same

time, the lands of the watershed warrant curative treatment for the sake of c

site values, as well as for the ultimate preservation of the whole watershed

economy.

%



% Range Administration

Recent range studies reveal the deteriorated condition of the rangeland

in the Rio Puerco watershed. Range condition is estimated as follows:

North-east Albuquerque Farmington San Jose
Condition area area area area

Good kio

Fair

3* 5$ ,

85* U2* 30*

15* 50* 50$

%

Poor 18*

Unusable — — 5$ 15$

In most cases, land classified in fair condition is in the low range of

the condition class.

Old range surveys have rated the carrying capacity of the area from 9 to

11 animal units per section on a year-long basis. Recent rechecking of

surveys indicate that the carrying capacity should be from k to 6 animal

units per section on a year-long basis.

Range deterioration with its attendant erosion problems will continue

until range use and range capacity are balanced.

Soil and Moisture Conservation

Many parts of the project area have already been lost through gully erosion

--the results of a century of overuse. Range deterioration can only be

reversed through a balance of use with capacity and through well designed

range improvements and conservation measures.

A range improvement program has been going on in this area for many years.

The lack of funds for such a program has made progress nearly insignificant.

5



% At the present rate of progress, a century would be required to install

the needed improvements in the project area. The benefits accruing to

such a slow- geared program would be offset by the rate of deterioration

of the resources. Maximum benefits from range improvement in the area

can be achieved only by a comprehensive development program which can be

accomplished in a short time span.

Site deterioration can be reversed in the project area. Soil can be

held in the watershed. The carrying capacity of the grazing land for

livestock and wildlife can in some cases be raised appreciably.

Rehabilitation of the Rio Puerco project area requires substantial

investments in control structures to stabilize valuable valley lands

and prevent downstream movement of sediment. The continued erosion

from the deep gullies of the drainage must also be stopped through the

installation of detention dams, diversion dams, dikes and other suitable

structures. These structures lessen the cutting action of water in the

gullies and allow sediment to settle in the upper watershed. They are

designed to contain the run-off from the storms of greatest magnitude

calculated to occur within a fifty-year period. The reservoir behind

the dam is designed to retain the sediment likely to be deposited during

the period of usefulness of the dam.

Portions of the upper watershed are responsive to land treatments designed

to fracture the upper soil horizons and increase water intake and storage

rates. Such practices coupled with the establishment of adapted grass

%
.
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% A 14-foot deep gully in
Cornfield Wash.

A gully head in Cornfield Wash
This gully is 27 feet deep.
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species will not only reduce run-off and critical soil losses, but also,

will add substantially to forage production.

The successful perpetuation of introduced or native grass cover depends

upon the control of livestock and wildlife pressure. Range administration

--control of livestock use and the adjustment of use to capacity—is vital

in preventing abuse to re-established grass. Reservoirs, wells, spring

developments, and pipelines are needed to receive proper livestock distri-

bution and prevent excessive concentration on existing water sources.

Forest Management

A variety of forest products including sawtimber, firewood, Christmas trees,

fence posts, wildlings, and pinon logs have been available from forests in

the area. Sales, mostly on the basis of application have lagged in recent

years. Access to the area is difficult and roads are needed to encourage

sales and to enable proper timber management and development operations.

Approximately 75 percent of the forest lands are understocked. Snag fall-

ing, brush eradication, and other site improvements are needed on some

2,700 acres.

Fire Protection

No large fires have occurred within the area in the last decade, although

all forested areas have been burned over in recent times. Approximately

1^,000 acres of forested lands are in medium to high fire hazard class,

(
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but a century of overuse has resulted in a generally low fire hazard.

Fires in the high hazard areas are generally caused by lightning.

Recreation

Recreational facilities in the vicinity of Albuquerque--a city of over

200,000 people- -are inadequate. Recreational developments in the Rio

Puerco area will help to relieve pressure on facilities nearer the city.

Three areas in the north-east part .of the project area have pronounced

recreational values. El Chivato Recreation Area in the eastern portion

of the Ignacio Chaves Grant (2^,000 acres) can be developed as an

extensive Natural Environment Area and also the LaVentana Ares

south of Cuba, New Mexico, can be developed to a more limited extent.

The Cuba area will combine public recreation and the proposed sale of

isolated parcels for cabin sites.

Recreation development in the Chico area will be limited to an extension

of the Chivato Recreation Area in the western part (2^,000 acres) of the

Ignacio Chavez Grant. At least two sites will be developed with trails

to points of interest and to hunting areas . Development of additional

water will be required.

Construction and Maintenance

The existing roads in the Rio Puerco area are varied in quality.

Generally, the roads serve administrative purposes. Development for

recreation and sales of forest products would require new roads and

several miles of primitive roads must be rebuilt and realigned.

8



Existing roads are useable only in the dry season. Since big game hunting

usually coincides with wet weather, these roads do not adequately meet the

requirements of the potential hunting demand on the area.

The present road communications system is not adequate to service a greatly

increased management program.
#

Cadastral Surveys

Iron post monument townships containing 362,000 acres of federal land are

encompassed in the project area. Approximately 90,000 acres are in acquired

Mexican or Spanish land grants and have not been surveyed under the rec-

tangular system.

Few survey problems exist for those townships with iron post monumentat ion.

However, rectangular surveys are needed in the land grant areas to properly

locate improvements, establish property boundaries, and provide means of

laying out grazing allotments and other use areas. Accurate boundary

determinations are necessary before a land tenure adjustment or a range

improvement program can be accomplished.

Land Tenure

The checkerboard ownership pattern of the lands, particularly in the south-

ern and western portion of the project will require a detailed land tenure

adjustment program where critical erosion problems exist. The public lands

in the north-eastern part of the project area occupy large blocks, and

except where Indian Trust lands are interposed, can be effectively treated

with minor adjustments.

%
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Log dam across the Rio Puerco just a cove the Village of San Luis
constructed "by WPA in 1937- Just above this dau

j
flood waters were

diverted to land irrigated near the villages cf San Luis and Cabezon.

Log dam across the Rio Puerco washed out June 20, 1951. Sediments
<=f feet thick immediately washed downstream and the
Luis and Cabezon no longer had water

ana tne people
for irrigation.

of San
l'-3 8.l



Minerals

The Rio Puerco project area contains a variety of minerals. The San Luis

and the Hospah oil fields are small but steady producers. The coal reserves

in the northern part of the area are estimated at over 10 million tons at

a depth of less than 3*000 feet. Extensive deposits fo gypsum underlie the

eastern and southeastern part of the area. Large uranium deposits exist

in the Ambrosia Lake Area north of Grants, New Mexico.

Except for uranium, the development and use of the mineral resources are

dependent upon the growth and economy of the State . The completion of the

Rio Puerco project -will not change or in any way adversely affect the

mineral status.

10



THE PROGRAM

The objectives of the Rio Puerco Project are:

-- To arrest accelerated erosion currently resulting in spectacular

losses of soil .

*

-- To stop gully erosion for the protection of remaining valleys in

the area.

--To restore the production of forage for livestock and wildlife.

--To confine the movement of sediment to the upper watershed to

prevent further downstream losses.

-- To provide access and facilities necessary to enable full use of

timber, recreation, and other resources of the area.

The project will include the development of all the surface resources

of the area. Range improvement projects will serve both livestock and

wildlife whenever dual use is possible. Mineral examinations, land tenure

adjustments, and cadastral surveys will progress on a priority system, and

to an intensity, that is required by the development program.

Public and private managers of intermingled lands will be encouraged to

improve the lands under their jurisdiction through erosion control and

management efforts. Livestock operators will be encouraged to devote more

effort tc livestock management and herd improvement so that the total pro-

duction of the project area can be raised to meet the demands upon it.

11



Grazing Administration

Grazing management will be emphasized during the seven years of the project..

The adjudication of grazing privileges on the project area will be completed

in the initial year of the project.

Range conditions and trend studies will continue to be conducted in the area

so that use can be adjusted according to carrying capacity. Other grazing

resource studies, such as game counts, will be made in the area as their

need becomes apparent

.

Range use supervision will be intensified to minimize unauthorized grazing

use.

Overuse of the grazing land in the project area has been chiefly responsible

for the spectacular gullies, the bare hills, and the serious sedimentation

in Elephant Butte Reservoir and the Rio Grande. Range improvement efforts

without intensive grazing administration in the area would accomplish noth-

ing more than a brief upsurge in productivity and a momentary lapse in

sedimentation

.

Soil and Moisture Conservation

Much of the soil erosion on the project area can be stopped, and most of

the public land in the area can be rehabilitated. An expanded program of

soil and moisture conservation will begin in the initial year of the project

-

During the early years of the project, development planning will be empha-

sized.

The soil and moisture program for the Rio Fuercc project area is designed

to accomplish the following objectives:

12



Arrest the deterioration of the public range lands.

- Save the remaining valleys where most of the forage is produced.

Reduce costly sedimentation problems in Elephant Butte Reservoir
and the lower Rio Grande.

Reduce runoff with land treatment practices that result in
greater moisture infiltration and forage production.

Improve and revegetate depleted areas occupied by ncn-productive
brush species

.

#

Strategic roads , water developments, and fences will be built to provide

a basis of animal control before wide spread seeding are established.

Seedings will be initiated in the early years of the project and will be

intensified as livestock control and range use facilities are accomplished

to assure protection and proper use. During the last years of the project,,

emphasis will be on seedings; however, stock control facilities will contin

to be constructed as the need for refinement in livestock and wildlife

management increases

.

A system of detention dams will be used to arrest further cutting action in

active gullies. These structures reduce stream velocity in the heads of th<

gullies and allow sediment to settle in the basins behind the dams. The o.st

of detention dams offers further protection from sedimentation to the area

below the watershed.

13
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Forest Management

All species of mature, accessible and merchantable timber will be considered

in intensified management plans. These plans are intended to achieve wider

utilization of all forest products. Proximity to Albuquerque will be a key

factor in the planning effort.

Sales of firewood, Christmas trees, fence posts, wildings, and pinon logs

should double or treble during this period. This proposed level of harvest

depends upon the construction of an access road in 1964.

Forest surveys will be conducted on 17,400 acres during 196^-1967. The

resulting plans will designate areas for site improvement, reforestation,

and timber stand improvement efforts.

During the program period, 200-300 acres of reforestation and I5O-3OO acres

of site improvement will be accomplished each year.

The forest management program for the Rio Puerco project area will achieve

increased utilization of the forested areas during the seven year period.

Fire Protection

As vegetal cover in the project area increases, and as forest and recrea-

tional uses increase, fire risk will become greater. More intensive fire

protection activities will be required.

Approximately 300-700 acres of hazard reduction--snag falling and the

treatment of logging slash- -will be completed each year between 19oh and 19c :

Thirty-one miles of truck-trail fire breaks will be completed during this

period.

Ik
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Fire schools will "be emphasized each year for BLM district personnel and

per diem fire guards. A fire prevention education program will be con-

ducted in the project area and in the surrounding communities.

Recreation

The recreational developments in the Rio Puerco project area will be

designed to protect the public and the resources which are under heavy

recreational pressure from Albuquerque and the traffic on the important

east-west highway, U. S. Route 66.

Development will include the construction of seven camping and picnic

sites in the La Ventana and the El Chivato Areas, with two horse trails

to points of interest in the latter.

Small tract cabin sites will be offered for sale at public auction.

Construction and Maintenance

Grazing administration and the expanded development program will require

access roads. Approximately 203 miles of existing roads need to be re-

constructed or realigned. Twenty-five miles of new roads are needed.

Maintenance will be required on 170 miles of existing roads.

Fifty recreation units on seven areas need to be constructed to halt im-

proper use of the land by the public. Adequate water developments will

be required in these recreational areas.

15
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Fences are necessary to

avoid overuse.
)

Continued overuse encourages

the displacement of grass by

brush and shrubs

.
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Two radio installations will be constructed including one on Mount

Taylor and one in the Sandia mountains. A warehouse to protect materials

and supplies will he constructed at Cuba.

Land Tenure

A tenure adjustment program is necessary to facilitate a comprehensive

construction and treatment program in the project area. The character

and value of the land in the area is generally uniform-the principal

use is grazing. An exchange program to consolidate ownership is the

most significant feature and paramount need.

A land tenure analysis will be completed early in the seven-year develop-

ment period. The land adjustment program will be coordinated with

construction and treatment priorities.

Minerals

Numerous mining claims -particularly uranium claims-have been located

in the project areas. Validity examinations will not be conducted on

all claims; however, the validity of any mining claim that may conflict

with permanent installations must be determined. Necessary examination

will precede range development programs.

Cadastral Surveys

The cadastral survey program will be intensified in the Rio Puerco

area to identify the boundaries of federal tracts for the tenure

adjustment and development programs.

16
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% Approximately 605,000 acres of BIW-administered land will be surveyed

during the seven-year period.

Cooperation

It is recognized that total project development can he achieved only

by the free exchange of plans and technical data among the Federal,

state, local, and private agencies within the area.

A local advisory board-representing the public interest-will advise

BIM District Managers on project development matters within the purview

of the board.

Federal and State agencies such as the Soil Conservation Service and

Extension Services will be continually advised on project development,

since they will he able to provide invaluable advice and assistance to

local land owners in improving their lands and adjusting the use of

dependent and related lands. Local Soil Conservation Districts will

provide leadership and guidance to land owners in the community neces-

sary in fully coordinating the use and development of all lands in

intermingled ownership.

Technical advice and information from the Geological Survey, the Bureau

of Sports Fisheries and Wildlife, the Bureau of Outdoor Recreation, and

other Federal agencies will also be obtained as needed.

% IT
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PROJECT BENEFITS

By controlling massive soil and gully erosion, minimizing costly stream

sedimentation, improving forage production, and providing access to

recreational and other resources, the Rio Puerco project will do much

to prepare the affected lands and resources for the use of present and

future generations.

Increased Revenues and Land Values

When completed, the project will create 44,000 new AUM's per year and

significantly increase annual revenues.

On the basis of the fees charged in 1963 ($0,30 per animal unit month)

for use of the Federal range, the total annual receipts from grazing on

the project area will increase from about $23,000 to about $36,000.

These and other revenues from the sale or lease of minerals, lands, and

other materials, and from various services will contribute to overall Federal

revenues and will also be a source of financial assistance to the State and

county which share the receipts.

Additionally, upon completion of the project, the enhanced land values

caused by the increase in the capacity of project lands to produce net

income or other services will be reflected in a corresponding increase

in its market value. Overall, public lands within the project are

expected to reflect a total land enchancement value of more than $15

million.

:

18
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genomic anr< Rnf-ial Benefits

The increase in livestock production and sales fro, the area will he

aoout $253,000 per year. In addition, processing, districting, and

meting of livestock products will result in .ore than $101,000 per

year in value added to the on-far* value. Further, the increased

Uvestoch production and processing will create additional employment.

As new project income is invested and spent, it will generate an

estimated $585,000 per year of new husiness, Federal revenue, and

, • „ ,„ 4- nY revenue will average

personal income. The estimated increase in tax revenue

about $29,000 per year.

T.e estimated increased recreation visitation that is expected if the

proposed and recorded recreation facilities are constructed will

„»n„ This will provide an estimated

amount to 29,000 man-days annually. This wi±i p

annual monetary recreation henefit of $1U 5 ,000. This is money which

will he spent in the local economy for purchases of equipment, fees,

licenses, transportation, and other goods and services.

Important. Conservation Benefits

fte Hio Puerto project will make possihle timely and coordinated achieve-

ment of needed soil and water conservation practices and associated

accomplishments essential to conservation, orderly use, and development

of the land.

In the arid intermountain country--where water is

values have been calculated from $12 to $97 per acre of range watershed,

*.-<«* the need for proper treatment of the watershed. Such

thus emphasizing the neea iui y±^v

19
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treatment will cause more precipitation to enter the soil where it falls

and results in control of sheet and gully erosion, reducing cutting of

hanks and streambeds, and stabilized, more reliable streamflow. The

reduction or downstream siltation alone is estimated to be worth about

$25 ,000 per year-while the prevention of further losses of valley soils

to gullies is worth an average annual value of *60,000. Altogether,

the Rio Fuerco Reject will save land with a capital value of about

$1,500,000. All of the watershed management and soil conservation

benefits, while large, cannot be precisely calculated.

Other Intangible Benefits

important additional benefits-contributing to national resource conser-

vation and development objectives-are difficult or impossible to value

in money terms. Among them are the balance and stability of the local

and regional economy when resources are more efficiently employed; the

security of protection provided to human life and property which an

effective fire control program provides; the preservation of natural

scenery and areas of scientific interest; and the improved access,

increased land utilization, and decreased transportation costs which an

expanded road network affords. These and other intangible benefits will

increase steadily throughout and beyond the project period.

20
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Timeliness of investment is important to obtain the least-cost accom-

plishment of the needed conservation job before it is too late. If not

treated, project lands and resources will continue to deteriorate and

approach the point of no return. With continued losses of soil produc-

tivity, cost of conservation treatments increase and benefits decline

as the ability of the land to respond declines. Where one dollar

invested now will do the job, later it will take two, three, or many

dollars --if the conservation job still can be done.

The full benefits of this program will be realized only when adequate

funds are provided for the programmed level of operations and capital

improvements. Financial calculations presented here are the best

available estimates, in current dollars, of the cost of meeting the

challenge of increased investment in the public lands in the project

area.

Annual cost of operations and non-recurring capital improvement will

increase moderately throughout the seven-year period of the project,

with the investment in capital improvement and range and forest

rehabilitation amounting to about 89 percent of the total.

Estimated increases in expenditures will be offset by increases in

tangible and intangible benefits within the project area downstream

from the project. In some instances, maximum benefits will nor be

realized until well beyond the seven-year period of the project.

21



% Total gross expenditures for the 1963-1969 period are estimated at $l6.2

million exclusive of fire suppression costs.

The following table shows approximations of the costs associated with

each function and reflects the best judgement which can be made under

currently prevailing conditions as to the most desirable level of
^

operation. The specific amount which will be contained in annual budget

recommendations to the Congress will necessarily take into account

changes in circumstances affecting the program and overall fiscal and

budgetary considerations

.
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